Isolation
Most fishes have two types of muscle, the white ordinary and the dark muscle running under the lateral line. It has generally been accepted that the dark muscle is used for the slow and continuous swimming of fish, and the ordinary muscle for a burst.1 ' 2) In this connection, myofibrillar Mg2+-ATPase activity of the piscine ordinary muscle has been reported to be higher than that of the dark muscle,3-5) the fact that is remniscent of the relationship between mammalian fast and slow muscles.6) If the dark muscle is used for continu ous swimming as described above, this work could be best achieved by a slow muscle.
As we have already reported,7) mackerel ordin ary and dark muscle myosins have three and two kinds of light chain, respectively, as do the fast and slow muscle myosins of rabbit.
This interrelation ship between the four myosins does not hold as far as Ca2+-ATPase activity is concerned; the dark muscle myosin shows a higher activity than the ordianry muscle myosin in fish, 7, 8) whereas the slow muscle myosin generally is lower in Ca2+-ATPase activity than the fast muscle myosin.6 '9) This discrepancy aroused us to characterize and compare actins from both muscles of mackerel, and the present study was undertaken.
Materials and Methods

Material
Live specimens of the mackerel Pneumatophorus 
Results and Discussion
Isolation of Actins Actin was extracted with 20 volumes of buffer A from the acetone powder of the dark muscle. The crude actin was polymerized in 0.1M KCl and 1mm MgCl2, but with a relatively small increase in visco sity (Fig. 1) . Then the crude G-actin was purified by a polymerization-depolymerization procedure, followed by gel filtration on a Sephadex G-200 column (2.5x90cm) equilibrated with buffer A (Fig. 2) . Five-ml fractions were collected and checked by electrophoresis and polymerizability in 0.1M KCl and 1mm MgCl2. The fractions in dicated by the shaded area were considered as native G-actin and combined.
The specific visco sity was increased up to 0.55 at a protein con centration of 1mg/ml. This value is much higher than that of the once-polymerized preparation, about 0.3, as shown in Fig. 1 . The G-actin thus purified was, however, contaminated with some tropomyosin (Fig. 2) .
Then one step was introduced to eliminate tropo myosin: to the polymerized actin was added 3M KC1 up to a final concentration of 0.6M, and the mixture allowed to stand for 1h.12) The mixture was centrifuged at 70,000xg for 2h. The G actin pellet obtained was demonstrated to be homo geneous in SDS-gel electrophoretic pattern (data not shown). The G-actin exhibited Curve b (Fig. 3) when polymerized by aid of neutral salts. The G-actin was further purified by Sephadex G 200 gel filtration, resulting in a highly pure prepara tion with a specific viscosity, 0.55. The yield was approximately 35mg from the starting material 100g. Attempts were made to isolate actin from mackerel ordinary muscle, applying the same pro cedures. Essentially the same results as with the dark muscle were obtained as shown in Fig. 4 . The specific viscosity of the purified ordinary muscle actin was near 0.5. The yield was about 45mg from 100g muscle.
Physicochemical Properties
Both mackerel actins were analyzed ultracentri fugally. A single symmetrical peak appeared with either actin and no signs of aggregated actin were recognized (Fig. 5) . Sedimentation eoefficients of either actin exhibited slightly a concentration dependence as shown in Fig. 6 . A value of 2.9S was obtained as their sedimentation constants by extrapolation.
A range of 3.1-3.4S has so far 
